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(57) ABSTRACT

A linear pretensioning drive for tightening a vehicle seat belt
has a guide tube. A piston 1s located 1nside of the guide tube
and can be driven along a longitudinal axis of the guide tube.
A reverse movement lock 1s formed by balls that are
arranged on a ring around the longitudinal axis of the guide
tube. In the drive direction 1n front of the reverse movement
lock at least one support part 1s provided which lies against
the mnner wall of the guide tube 1n the locking position with
in each case a greater supporting surface than each ball of
the reverse movement lock.

7 Claims, 2 Drawing Sheets
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LINEAR PRETENSIONING DRIVE FOR A
SEAT BELT

FIELD OF THE INVENTION

The present invention relates to a linear pretensioning
drive for tigchtening a vehicle seat belt.

DISCUSSION OF THE PRIOR ART

A pretensioning drive taught 1n taught in EP 1 060 958 Al
has a guide tube with a drivable piston, which 1s connected
fo a seat belt via a pulling means, for instance a traction
cable. The traction cable 1s connected to a belt buckle of the
scat belt. When driven, for instance with the help of a
pyrotechnic driving means, the piston 1s guided along the
ouide tube. To avoid a return stroke of the piston in the
opposite direction to the drive direction after the pretension-
ing of the seat belt, a reverse movement lock 1s provided on
the piston 1n the form of a ball ring. The reverse movement
lock 1s 1n this case moved into a locking position, by which
the return stroke of the piston 1n the opposite direction to the
drive direction 1s avoided. If the reverse movement lock is
formed by a ball ring, the balls of which are arranged around
the longitudinal axis of the guide tube, the individual balls
lie against merely a small supporting surface of the inner
wall of the guide tube 1n the locking position. Due to these
small surface contact points lying on a circle, an excessive
load can be exerted on the guide tube. This load can also
occur when clamping bodies are used with line-shaped or
small supporting surfaces.

SUMMARY OF THE INVENTION

There 1s provided in accordance with the present inven-
fion a linear pretensioning drive for tightening a vehicle seat
belt comprising: a guide tube; a piston that 1s located inside
the guide tube and can be driven along a longitudinal axis of
the guide tube 1n a drive direction; and a reverse movement
lock comprising locking elements arranged on a ring around
the longitudinal axis of the guide tube, the locking elements,
on movement of the piston in an opposite direction to the
drive direction, assume a locking position between the
piston and the guide tube, which locks the further return
stroke of the piston against the drive direction, in the drive
direction 1n front of the reverse movement lock at least one
support part 1s provided which, 1n the locking position, lies
agamnst an 1nner wall of the guide tube with a greater
supporting surface than each locking element of the reverse
movement lock.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an embodiment of the invention.

FIG. 2 shows a detailed representation of the embodiment
of FIG. 1 1 the region of the reverse movement lock.

DETAILED DESCRIPTION OF THE
INVENTION

The embodiment shown 1n the figures of a linear preten-
sioning drive for the tightening of a vehicle seat belt has a
ouide tube 1 and a piston 2 located inside of the guide tube
that can be driven along the longitudinal axis 4 of the guide
tube. The piston 2 can be driven by a pyrotechnic driving
means. It 1s also possible, to drive the piston 2 in an
clectromagnetic or stmilar manner for the axial movement in
the guide tube 1. The drive direction 1s represented in FIGS.
1 and 2 from right to left by an arrow 13. When driven, the
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piston 2 moves along the longitudinal axis 4 of the guide
tube. The piston 2 1s connected to a structural part of the seat
belt via a not further represented connection means, for
instance a traction cable. The connection can be made with
one of the three anchoring points 1n a three-point seat belt.

To avoid an excessively long return stroke of the piston 2
following a drive movement of the piston 2 from right to left
m FIGS. 1 and 2, a reverse movement lock 3 1s associated
with the piston 2. To this effect a tapered surface 9, which 1s
arranged as a conical surface around the longitudinal axis 4
of the guide tube, 15 located at the posterior end of the piston
with respect to the drive direction that 1s indicated by the
arrow 13. The tapered surface 9 rises towards the guide tube
from the posterior end of the piston to the anterior end of the
piston; 1.e. 1ts diameter increases 1n this direction. In the
represented embodiment, the reverse movement lock 3 has
balls that are arranged around the tapered surface 9 1n a ring
around the longitudinal axis 4 of guide tube 1n an end region,
1.€. 1n a region with a reduced diameter of the tapered surface
9. With the help of a holder 12, the reverse movement lock
3 comprising the balls 8 1s secured. The reverse movement
lock 3 can further comprise other locking elements that are
relatively small supporting surfaces, €.g. of rolling bodies or
clamping bodies. Due to the holder 12, which 1s ring-shaped,
during normal operation and when the piston 2 1s driven, the
reverse movement lock 3 1s held 1n the represented position,
in which it 1s freely movable with respect to the 1nner wall
of the guide tube 1.

In the represented embodiment at least one additional
support part 5 1s located m front of the reverse movement
lock. Several support parts, which are designed as circular
ring segments, can also be arranged around the longitudinal
axis 4 of the guide tube 1n front of the reverse movement
lock 3 1 the region of the tapered surface 9. Each support
part 5 comprises at its outer surface a supporting surface 6,
which 1s greater than the supporting surface of the locking
clements or balls 8 of the reverse movement lock at the outer
side. The supporting surface 6 at each support part 5 1n both
the circumierential and axial direction i1s greater than the
outer supporting surface of each locking element, 1n par-
ticular of each ball 8 of the reverse movement lock 3. The
support part 5, or the support parts 5, are located 1n a conical
ring space 11, which 1s formed between the tapered surface
9 and an inner wall 7 of the guide tube 1. In this way the
force transmission onto the guide tube in the locking posi-
tion takes place over an essentially greater surface than by
means of the elements of the reverse movement lock alone.
It 1s therefore possible to design the guide tube with a
decreased wall strength. In addition, in the locking position
an 1mproved clamping effect 1s achieved. Trials have shown
that this clamping effect can be 1improved by approximately

2.000 Newtons.

The supporting surface 6 on the outer side of each support
part 5 1s adapted to the mner surface 7 of the guide tube 1
and extends parallel to the mner wall 7 of the guide tube 1.
The mner surface 10 on the support part 5§ 1s adapted to the
tapered surface 9 on the piston 2. The mnner surface 10 on the
support part 5 1 particular 1s parallel to the tapered surface
9. During normal operation and when the piston 2 1s driven
in the drive direction, 1.¢. 1n the figures from right to left, that
1s 1ndicated by the arrow 13, not only the balls 8 of the
reverse movement lock 3, but also the support parts 5 are
arranged to be freely movable with relation to the inner wall
7 of the guide tube 1. If at the end of a driving movement,
the piston 2 has reached its very front end position and as a
result of a forward displacement of the seat belt-wearing
vehicle occupant, a force 1s exerted on the piston 2 opposite
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to the drive direction by means of a connection means, with
which the piston 2 1s connected to the seat belt, the piston 2
1s moved along a short distance opposite to the drive
direction, 1.e. from right to left opposite to the direction of
the arrow 13. The locking elements, 1n particular the balls 8
of the reverse movement lock 3 and the support part 5, or
support parts 5, are then pushed into the narrowing conical
ring space 11. The reverse movement lock 3 as well as the
support part or parts § are then moved imto a locking
position, 1n which they are clamped or pushed in between
the tapered surface 9 of the piston and the inner wall 7 of he
oguide tube. In this manner the piston 2 1s prevented from a
further return stroke opposite to the drive direction. In this
locking position, the forces originating from the piston 2 are
transferred 1n an extensive manner, 1n particular over the
inner surface 10 of the support part or support parts 5 and the
supporting surface 6 on the outer side of the support part or
support parts 5, onto the guide tube 1, which 1n this
operating state works as a brake tube. In this way a very
ogood force transfer from the piston 2 to the guide tube 1 1s
achieved with a decreased loading of the guide tube 1. In
addition, an improved clamping effect 1s achieved.

In the locking position, the support part, or the support
parts, are supported with 1n each case their inner wall on the
tapered surface on the piston and with their outer surface or
supporting surface on the mner wall of the guide tube. The
forces caused by the forward displacement of the seat
belt-wearing vehicle occupant and transmitted via the pull-
ing means onto the piston, are led into the guide tube, which
exerts a braking effect in the locking position, via the
support parts, which comprise 1n each case the supporting
surfaces at the mner side and outer side. The load which 1s
thus exerted on the guide tube 1s essentially decreased 1n
comparison with the circular line-shaped load which 1is
exerted on the tube by the balls of the reverse movement
lock arranged 1n a ring.

The locking elements, mn particular the balls 8 of the
reverse movement lock 3, are harder or have a greater
resistance to deformation than the guide tube 1. In addition,
the top surface of the tapered surface 9 can also comprise a
harder material than the guide tube 1. During the positioning
of the reverse movement lock 3 and the support part 5 or
support parts 5 1n the locking position, firstly an indentation
of the locking elements or the balls 8 of the reverse move-
ment lock 3 1into the material of the guide tube 1 takes place.
The material of the guide tube 1 1s thereby deformed to a
determined degree with energy absorption. This deformation
does not occur to the extent that 1t leads to the destruction of
the guide tube 1, since subsequently the support part or
support parts § 1s/are pushed with in each case the support-
ing surface 6 against the mner wall 7 of the guide tube 1.

It 1s understood that the invention 1s not limited to the
particular construction and arrangement of parts herein
illustrated and described, but embraces such modified forms
thereof as come within the scope of the following claims.
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What 1s claimed 1s:
1. A linear pretensioning drive for tightening a vehicle
seat belt comprising;:

a guide tube;

a piston that 1s located inside the guide tube and can be
driven along a longitudinal axis of the guide tube 1n a
drive direction; and

a reverse movement lock comprising locking elements
arranged on a ring around the longitudinal axis of the
oguide tube, the locking elements, on movement of the
piston 1n an opposite direction to the drive direction,
assume a locking position between the piston and the
oguide tube, which locks the further return stroke of the
piston against the drive direction, 1n the drive direction
in front of the reverse movement lock at least one
support part 1s provided which, in the locking position,
lies against an inner wall of the guide tube with a
oreater supporting surface than each locking element of
the reverse movement lock, wherein the at least one
support part and the reverse movement lock can be
moved 1nto the locking position along a tapered surface
that 1s provided on the piston.

2. The linear pretensioning drive according to claim 1,
wherein the support part comprise an inner surface adapted
to the course of the tapered surface and on the outer side a
supporting surface adapted to the mnner wall of the guide
tube.

3. The linear pretensioning drive according to claim 2,
wherein the inner surface of each support part extends
essentially parallel to the tapered surface on the piston and
the supporting surface of each support part runs approxi-
mately parallel to the mnner wall of the guide tube.

4. The linear pretensioning drive according to claim 1,
wherein 1n the locking position the at least one support part
1s pushed i1nto a conically tapering ring space, which 1is
formed 1n the drive direction in front of the reverse move-
ment lock between the tapered surface on the piston and the
inner wall of the guide tube.

5. The linear pretensioning drive according to one claim
1, wherein the reverse movement lock 1s formed by several
balls arranged on a ring around the longitudinal axis of the
cguide tube.

6. The linear pretensioning drive according to claim 5,
wherein the locking elements or balls of the reverse move-
ment lock are harder than the guide tube.

7. The linear pretensioning drive according to claim 3,
wherein during the positioning of the reverse movement
lock 1n the locking position, firstly the locking elements or
the balls of the reverse movement lock are indented into the
inner wall under deformation of the mner wall of the guide
tube and subsequently the at least one support part 1s pushed
with 1ts supporting surface onto the inner wall of the guide
tube.
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